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CLAIMS 



[Claim(s)] 

[Claim 1] with the carry in/out part for being the processing system which processes a substrate and carrying 
out carrying-in appearance of the substrate to this system The processing section equipped with the film 
formation equipment which forms the film on the substrate conveyed from said carry in/out part, The 
processing system which is adjoined and formed in the processing section concerned, has the film removal 
section which removes the film of the predetermined location on said substrate, and is characterized by 
preparing the conveyance device in which a substrate can be conveyed between said film formation equipment 
and said film removal section in said processing section. 

[Claim 2] with the carry in/out part for being the processing system which processes a substrate and carrying 
out carrying-in appearance of the substrate to this system The processing section equipped with the 2nd film 
formation equipment which forms the 2nd film on the 1st film formation equipment which forms the 1st film on 
the substrate conveyed from said carry in/out part, and said substrate, The processing system which has the film 
removal section which removes the film of the predetermined location on said substrate, and is characterized by 
preparing the conveyance device in which a substrate can be conveyed between said 1st film formation 
equipment, said 2nd film formation equipment, and the film removal section in said processing section. 
[Claim 3] It is a processing system given in claim 1 or either of 2 which is characterized by the ability of said 
conveyance device to convey a substrate freely to said thermal treatment equipment by forming the thermal 
treatment equipment which heat-treats a substrate in said processing section. 

[Claim 4] A processing system given in claims 1 and 2 or either of 3 which is characterized by having the 
interface section equipped with the transport device which conveys a substrate between said processing sections 
and aligners besides a system. 

[Claim 5] The substrate attaching part to which said film removal section holds a substrate, and the laser light 
source which irradiates the laser beam for processing in said predetermined location of the substrate held at the 
substrate attaching part concerned, A processing system given in claims 1, 2, and 3 or either of 4 which is 
characterized by having the nozzle which spouts a liquid to a substrate, and the recovery device in which said 
liquids which blew off from said nozzle on the substrate, and passed through said predetermined location are 
collected. 

[Claim 6] Said film removal section is a processing system according to claim 5 characterized by having the 
interior material of a proposal which shows the liquid which blew off on said substrate to said predetermined 
location. 

[Claim 7] Said a part of interior material of a proposal is the processing system according to claim 6 
characterized by being formed with the transparent body which penetrates said laser beam at least. 
[Claim 8] Said film removal section is a processing system given in claims 5 and 6 or either of 7 which is 
characterized by having the diffuser which blows off a gas to the rear face of the rim section of the substrate 
held at said substrate attaching part. 

[Claim 9] Said film removal section is a processing system given in claims 5, 6, and 7 or either of 8 which is 
characterized by having the gas jet section which spouts a gas on a substrate. 

[Claim 10] Said film removal section is a processing system given in claims 1, 2, and 3 or either of 4 which is 
characterized by having the substrate attaching part holding a substrate, the laser light source which irradiates 
the laser beam for processing in said predetermined location of the substrate held at the substrate attaching part 
concerned, and the suction discharge member which attracts the fluid near the predetermined location of said 
substrate, and is discharged. 
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[Claim 11] Said suction discharge member is equipped with suction opening which attracts the fluid near 
[ said ] a predetermined location, and the exhaust pipe which discharges said fluid from the inside of said 
centrum in a centrum and the centrum concerned. Said suction opening It is prepared in the inferior surface of 
tongue of the centrum of said suction discharge member. The top face of the centrum of said suction discharge 
member The processing system according to claim 10 with which it is formed with the transparent body which 
said laser beam penetrates, and said laser beam passes said transparent body, said centrum, and said suction 
opening, and is characterized by the predetermined location of said substrate irradiating. 
[Claim 12] A processing system given in claim 10 or either of 1 1 which is characterized by having the fluid 
feed zone which supplies a fluid near the predetermined location of said substrate. 

[Claim 13] A processing system given in claims 5, 6, 7, 8, 9, 10, and 1 1 or either of 12 which is characterized 
by having the migration device in which said substrate attaching part is moved into a horizontal plane. 
[Claim 14] The processing system according to claim 13 characterized by having the location detecting-element 
material for detecting the location of the substrate held at said substrate attaching part. 

[Claim 15] A processing system given in claims 5, 6, 7, 8, 9, 10, 1 1, 12, and 13 or either of 14 which surrounds 
a way outside the substrate held at said substrate attaching part, and is characterized by having the hold object 
which holds said substrate. 

[Claim 16] A processing system given in claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1 , 12, 13, and 14 or either of 1 5 
which is characterized by having the gas feeder which forms the downflow of a pure gas in said film removal 
circles. 



[Translation done.] 



* NOTICES * 



" JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processing system of a substrate. 
[0002] 

[Description of the Prior Art] For example, in the manufacture process of LCD or a semiconductor device, a 
substrate is heated [ the film formation processing which forms film, such as resist film, in a substrate (LCD 
substrate, semi-conductor substrate) front face, for example, the exposure processing which exposes a 
predetermined pattern to a substrate, and ], and heat treatment which carries out cooling processing is 
performed. These processings are performed by the processing system with which two or more various 
processors were usually collected, and the aligner contiguous to the processing system concerned. 
[0003] By the way, at the time of the above-mentioned exposure processing, in order to expose a predetermined 
pattern in a suitable location, alignment with a strict substrate is performed. This alignment usually forms the 
alignment mark in the predetermined location of a substrate beforehand, detects the location of the alignment 
mark concerned using the laser beam for location detection, and is performed by moving a substrate based on 
the detection location concerned. The alignment using such a laser beam for location detection can perform 
highly precise alignment. 

[0004] However, in the manufacture process of a substrate, insulator layers and antireflection films, such as 
polyimide resin, may be formed on a substrate before exposure processing in the film formation equipment with 
which the above-mentioned film formation processing is performed. And in the case of exposure processing, if 
it is going to carry out alignment of the substrate with which this film was formed, the laser beam for location 
detection will be absorbed by the film concerned, and an alignment mark cannot be detected, but suitable 
alignment will no longer be performed. 

[0005] The processing which removes the film on an alignment mark before performing alignment in order to 
prevent this evil is required, a laser beam for processing which is indicated by publication number No. 1 13779 
[ ten to ] in order to perform this film removal processing is irradiated at the film on an alignment mark, and the 
film stripper which removes only the film on the alignment mark concerned is proposed. Such a film stripper is 
separately prepared out of the processing system with which film formation processing is performed 
conventionally, and when required, a worker and a carrier robot convey a substrate to the film stripper 
concerned, and he was trying to return suitably the substrate which removal processing of the film finished in a 
processing system again. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it is [ a possibility that an impurity may adhere to the 
substrate under conveyance ] and is not desirable if a substrate is conveyed each time in the location left by the 
worker etc. in this way. Moreover, a substrate may be dropped during conveyance and it may be made to 
damage. Furthermore, since conveyance of this substrate takes fixed time amount, it is not desirable from a 
viewpoint of a throughput. 

[0007] This invention is made in view of this point, and sets it as the purpose to offer the processing system 
which can ensure [ continuous more quickly and ] conveyance to the equipment with which removal of the film 
of a substrate is performed. 
[0008] 

[Means for Solving the Problem] with the carry in/out part for being the processing system which processes a 
substrate and carrying out carrying-in appearance of the substrate to this system according to invention of claim 



1 The processing section equipped with the film formation equipment which forms the film on the substrate 
conveyed from said carry in/out part, It is adjacently prepared in the processing section concerned, and has the 
w film removal section which removes the film of the predetermined location on said substrate, and said 

processing section is provided with the processing system characterized by establishing the conveyance device 
in which a substrate can be conveyed between said film formation equipment and said film removal section. 
[0009] According to this invention, the substrate in which the film was formed with film formation equipment 
can be conveyed in the film removal section quickly and certainly according to a conveyance device. Therefore, 
like before, while a worker conveys, it can prevent damaging a substrate. Moreover, since conveyance time 
amount is also shortened, contamination of the substrate under conveyance can be reduced. By compaction of 
conveyance time amount, the processing time of the whole processing of a substrate is also shortened and 
improvement in a throughput is achieved. 

[0010] with the carry in/out part for being the processing system which processes a substrate and carrying out 
carrying-in appearance of the substrate to this system according to invention of claim 2 The processing section 
equipped with the 2nd film formation equipment which forms the 2nd film on the 1st film formation equipment 
which forms the 1st film on the substrate conveyed from said carry in/out part, and said substrate, It has the film 
removal section which removes the film of the predetermined location on said substrate, and said processing 
section is provided with the processing system characterized by establishing the conveyance device in which a 
substrate can be conveyed between said 1st film formation equipment, said 2nd film formation equipment, and 
the film removal section. 

[001 1] According to this invention, conveyance of the substrate between said film removal section, said 1st film 
formation equipment, and the 2nd film formation equipment is performed [ quickly and ] by the conveyance 
device. Since it has two film formation equipments, the film with which classes differ within the system of 1 
can be formed. Since it is not necessary to convey a substrate to an alien system when this forms the film of a 
class which is different in a substrate, contamination of the substrate by conveyance is reduced. Moreover, 
shortening of the processing time is attained. 

[0012] The thermal treatment equipment which heat-treats a substrate is formed in said processing section, and 
said conveyance device conveys a substrate freely to said thermal treatment equipment. In this case, heating 
after film formation, cooling processing, etc. can be performed within the same system. In addition, a heat 
treatment equipment, a cooling processor, etc. are contained in a thermal treatment equipment. 
[0013] Said processing system may have the interface section equipped with the transport device which conveys 
a substrate between said processing sections and aligners besides a system. Thereby, the substrate in a system 
can be quickly conveyed to an aligner. Therefore, substrate processing including exposure processing can be 
performed continuously, and the processing time of a substrate can be shortened. 

[0014] Said film removal section may have the laser light source which irradiates the laser beam for processing 
in said predetermined location of the substrate held at the substrate attaching part holding a substrate, and the 
substrate attaching part concerned, the nozzle which spouts a liquid to a substrate, and the recovery device in 
which said liquids which blew off from said nozzle on the substrate, and passed through said predetermined 
location are collected. According to this invention, where it blew off the liquid and liquid flow is formed on a 
substrate front face on a substrate, laser light is irradiated at a substrate and the liquids on the substrate 
concerned can be collected immediately. Therefore, the membranous component and membranous 
decomposition foreign matter which exfoliated from said predetermined location by the exposure of a laser 
beam are incorporated by said liquid flow, and are collected with a liquid. Consequently, it can prevent that the 
component of the exfoliative film carries out the reattachment to a substrate, and contamination of a substrate 
can be prevented. 

[0015] Said film removal section may have the interior material of a proposal which shows the liquid which 
blew off on said substrate to said predetermined location. Since the liquid which blew off on the substrate by 
the interior material of a proposal is guided in said predetermined location in this case, the film disassembled 
efficiently is removable. Moreover, the consumption of the liquid blowing off can also be reduced and reduction 
of cost is achieved. 

[0016] Said a part of interior material of a proposal may be formed at least with the transparent body which 
penetrates said laser beam. Thereby, a laser beam can be irradiated appropriately in the predetermined location 
of said substrate, without the interior material of a proposal interrupting a laser beam. 

[0017] Said film removal section may have the diffiiser which blows off a gas to the rear face of the rim section 
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of the substrate held at said substrate attaching part. Since a gas can be sprayed on the rear face of the rim 
section of a substrate while the liquid is flowing on the substrate, the liquid which falls from the rim section of a 
substrate can prevent turning to the rear face of a substrate. So, contamination of the rear face of the substrate 
leading to particle is prevented. Moreover, since it is not necessary to perform rear- face washing of a substrate, 
down stream processing of the part substrate can be simplified. 

[0018] Said film removal section may have the gas jet section which spouts a gas on a substrate. In this case, a 
gas is blown off on a substrate, and since the liquid which remained on the substrate can be blown away, 
desiccation processing of a substrate can be omitted or simplified. 

[0019] You may make it said film removal section have the substrate attaching part holding a substrate, the 
laser light source which irradiates the laser beam for processing in said predetermined location of the substrate 
held at the substrate attaching part concerned, and the suction discharge member which attracts the fluid near 
the predetermined location of said substrate, and is discharged. According to this invention, the component of 
the film which was disassembled by the laser beam and floated near [ said ] the predetermined location can be 
attracted by the suction discharge member, and can be discharged. Therefore, it is prevented that the component 
of the disassembled film concerned carries out the reattachment to a substrate, and contamination of a substrate 
is prevented. 

[0020] Said suction discharge member is equipped with suction opening which attracts the fluid near [ said ] a 
predetermined location, and the exhaust pipe which discharges said fluid from the inside of said centrum in a 
centrum and the centrum concerned. Said suction opening The top face of the centrum of said suction discharge 
member is formed with the transparent body which said laser beam penetrates, and said laser beam passes said 
transparent body, said centrum, and said suction opening, and you may make it to be prepared in the inferior 
surface of tongue of the centrum of said suction discharge member, and irradiated by the predetermined location 
of said substrate. 

[0021] Even if it arranges suction opening of said suction discharge member on said predetermined location in 
this case, the laser beam from the upper part is not intercepted. Therefore, since suction opening can be brought 
close to said predetermined location and can be attracted, the particle of the film disassembled by the laser beam 
can be discharged exactly efficiently. Moreover, it is effective that it is known by an artificer's etc. experiment 
that the particle of the film disassembled by the laser beam will float upward, and suction opening can be 
arranged on a predetermined location by it, even if it sees from this point. 

[0022] The processing system which has said suction discharge member may be equipped with the fluid feed 
zone which supplies a fluid near the predetermined location of said substrate, if suction from said suction 
opening is continued - general - the circumference - negative pressure — becoming — someday — drawing in - 
- hard — ** — ** According to this invention, since fluids, such as a gas, can be supplied near [ said ] a 
predetermined location by the fluid feed zone, the pressure of the circumference which became negative 
pressure can be recovered and the suction force from suction opening can be maintained. Moreover, the smooth 
flow which faces to suction opening from a fluid feed zone is formed, and the component of the film which 
exfoliated in said predetermined location can be made to flow into a suction discharge member efficiently. 
Therefore, removal of the disassembled film is performed suitably and it is prevented that the particle of the 
film concerned carries out the reattachment to a substrate. In addition, above "a fluid", liquids, such as gases, 
such as nitrogen gas and oxygen gas, and pure water, are contained. 

[0023] Said processing system may be equipped with the migration device in which said substrate attaching part 
is moved into a horizontal plane. Thereby, the substrate conveyed by film removal circles is movable to the 
position by which a laser beam is irradiated. 

[0024] Moreover, since the processing system may be equipped with the location detecting-element material for 
detecting the location of the substrate held at said substrate attaching part and can detect the location of a 
substrate in this case, it can correct the location of a substrate based on the detected location. So, a substrate can 
be moved to a more exact location and a laser beam can be irradiated more correctly. 

[0025] Said processing system could surround the way outside the substrate held at said substrate attaching part, 
and may be equipped with the hold object which holds said substrate. Moreover, said processing system may be 
equipped with the gas feeder which forms the downflow of a pure gas in said film removal circles. According to 
this invention, since a downflow can be formed during film removal processing at film removal circles, the 
particle generated from a substrate or a mechanical component can be discharged, and film removal circles can 
be maintained in a pure ambient atmosphere. Therefore, it is prevented that suspended matter, such as dust, 
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adheres to a substrate, and it can process a substrate suitably. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained. 
Drawing 1 is the top view showing the outline of the configuration of the processing system 1 of the wafer W 
concerning the gestalt of this operation, drawin g 2 is the front view of a processing system 1, and drawin g 3 is 
the rear view of a processing system 1 . 

[0027] A processing system 1 receives a processing system 1 from the exterior per cassette in 25 wafers W, as 
shown in drawing 1 . with the cassette station 2 as a carry in/out part which carries out carrying-in appearance 
or carries out carrying-in appearance of the wafer W to Cassette C The processing station 3 as the processing 
section which performs predetermined processing of heat treatment, film formation processing, etc. to single 
wafer processing to Wafer W, It is adjacently prepared in this processing station 3, and has the configuration 
which connected to one the film stripper 4 as the film removal section which removes some film formed on 
Wafer W at the processing station 3. 

[0028] At the cassette station 2, two or more cassettes C can be freely laid [ the position on the cassette 
installation base 10 used as the installation section ] in the direction of X (the vertical direction in drawing 1 ) at 
a single tier. And the transportable wafer conveyance object 1 1 is established free [ migration ] along the 
conveyance way 12 to this cassette array direction (the direction of X), and the wafer array direction (Z 
direction; the direction of a vertical) of the wafer W held in Cassette C, and it can access now alternatively to 
each cassette C. 

[0029] The wafer conveyance object 1 1 is equipped with the alignment function which performs alignment of 
Wafer W. This wafer conveyance object 1 1 is constituted so that it can access also to the extension equipment 
43 which belongs to the 2nd processor group G2 by the side of the processing station 3 so that it may mention 
later. 

[0030] The various processors which perform predetermined processing are arranged multistage, and constitute 
two or more processor groups from a processing station 3. In this processing system 1, two processor groups Gl 
and G2 are arranged, for example, the 1st processor group Gl is arranged at the transverse-plane side of a 
processing system 1, and the 2nd processor group G2 is arranged at the cassette station 2 side of the processing 
station 3. Moreover, the buffer cassette B which can hold two or more wafers W in multistage is formed in the 
processing station 3. The buffer cassette B is arranged at the tooth-back side of the processing station 3. The 
buffer cassette B lays and holds Wafer W in each stage by supporting the rim section of Wafer W. 
[0031] By the 1st processor group Gl, the antireflection film formation equipment 20 as the film formation 
equipment which forms the antireflection film as film on Wafer W as shown, for example in drawing 2 , and 1st 
film formation equipment, and the resist coater 21 as 2nd film formation equipment which forms the resist film 
as film on Wafer W are arranged sequentially from the bottom in two steps. It is the film for mitigating that the 
antireflection film prevents that light reflects in a substrate, and a resist pattern deforms it for it according to the 
standing wave effectiveness at the time of exposure. In addition, the number of the 1st processor groups Gl is 
selectable to arbitration, and may be formed in it. [ two or more ] 

[0032] It has the spin chuck 30 which makes Wafer W adsorb in casing 20a as antireflection-film formation 
equipment 20 forms the antireflection film all over the front face of Wafer W by the spin coating method and 
shows it to drawing 4 , and makes it rotate, the nozzle 3 1 which supply the processing liquid used as the 
antireflection film on the wafer W held at the spin chuck 30 concerned, and the cup 32 which catch and collect 
the processing liquid which disperses from Wafer W. 

[0033] the conveyance opening 33 for carrying out carrying-in appearance of the wafer W is formed in the side 
face of casing 20a. Moreover, the shutter 34 which opens and closes the conveyance opening 33 to 
predetermined timing is attached in this conveyance opening 33. 

[0034] The resist coater 21 has the same configuration as antireflection film formation equipment 20 
(explanation abbreviation). In addition, the processing liquid supplied to Wafer W with the resist coater 21 is 
resist liquid. 

[0035] On the other hand, by the 2nd processor group G2, as shown, for example in drawing 3 , the cooling 
equipments 40, 41, and 42 which carry out cooling processing of the wafer W, the extension equipment 43 
which is the delivery section which performs delivery of Wafer W, and the heat treatment equipments 44, 45, 
and 46 which heat-treat Wafer W are accumulated on seven steps sequentially from the bottom. In addition, the 
thermal treatment equipments in the gestalt of this operation are the cooling equipments 40-42 and heat 



treatment equipments 44-46. These heat treatments are performed by laying Wafer W on the plate adjusted by 
predetermined temperature in each thermal treatment equipment. In addition, a thermal treatment equipment 
may be a heating cooling system equipped with both sides with the plate for carrying out cooling processing 
with the plate for heat-treating. 

[0036] The main transport device 50 as a conveyance device which conveys Wafer W between each processor 
of the 1st processor group Gl, each processor of the 2nd processor group G2, the buffer cassette B, and the film 
stripper 4 mentioned later is formed in the processing station 3. 

[0037] The main transport device 50 had the approximately cylindrical case 51, as shown in drawing 5 , and it 
is equipped with three conveyance arms 52, 53, and 54 in the case 51 concerned. Three conveyance arms 52-54 
are put in order and formed perpendicularly in three steps. The case 51 has opening 51a on the side face, and 
can frequent it now in each conveyance arms 52-54 from concerned opening 51a. For example, the tip is formed 
in the abbreviation 3/4 yen annular abbreviation C mold, and the conveyance arms 52 and 53 of two tops can 
convey Wafer W in support of the rim section of Wafer W in the C mold part concerned. Moreover, the point is 
formed in the fork-like abbreviation mold for U characters, and the conveyance arm 54 located in the bottom 
can convey Wafer W in support of the rear face of Wafer W in the U character mold part concerned. Thereby, 
Wafer W can be conveyed to the buffer cassette B which supports the rim section of for example, the wafer W. 
The U character mold part of the conveyance arm 54 is formed so that the chuck 60 of the film stripper 4 
mentioned later can be penetrated, and it can deliver Wafer W also between the chucks 60 concerned. 
Therefore, the conveyance arm 54 can convey Wafer W to the buffer cassette B and film stripper 4 grade. 
[0038] The conveyance arms 52-54 can move now in the direction of opening 51a in the conveyance pedestal 
55 top by the mechanical component 56 which was prepared on the conveyance pedestal 55 within the cylinder- 
like case 51, and was connected with the motor which is not illustrated. The conveyance pedestal 55 is 
connected with the Z-axis belt which was prepared perpendicularly and which is not illustrated, and can go up 
and down the conveyance pedestal 55. Thereby, the conveyance arms 52-54 are movable in the vertical 
direction. Moreover, the mechanical component 58 which equipped the lower part of a case 51 with the servo 
motor which makes a predetermined include angle rotate the case 51 whole is formed. Thereby, the conveyance 
arm 52 can change the sense in the horizontal predetermined direction (the direction of theta). the above 
configuration - conveyance within the limits with the fixed conveyance arms 52-54 — a three dimension - it is 
movable. And each processor and the film stripper 4 of each processor of the processor group Gl of the above 
1st and the 2nd processor group G2 are arranged at conveyance within the limits of each conveyance arms 52- 
54, and the conveyance arms 52-54 can convey Wafer W to each processor concerned. 
[0039] The film stripper 4 has casing 4a, as shown in drawin g 6 . In the casing 4a concerned As a hold object 
which holds the wafer W held at the chuck 60 as a substrate attaching part holding Wafer W, and the chuck 60 
concerned In order to remove the film formed on the X-Y stage 62 as a migration device to which the ** cup 
61, a spin chuck 60, and a cup 61 are moved horizontally, and Wafer W It has the recovery nozzle 66 grade 
which collects the liquids which passed the part by which the laser beam on the interior material 65 of a 
proposal which guides the nozzle 64 which spouts a liquid, and the liquid which flows Wafer W top on the laser 
equipment 63 which irradiates a laser beam, and Wafer W, and Wafer W is irradiated. 
[0040] As for the chuck 60, the top face is formed horizontally. Suction opening which is not illustrated for 
attracting Wafer W is prepared in the top face of the chuck 60 concerned. Thereby, adsorption maintenance of 
the wafer W is carried out horizontally on a chuck 60. Moreover, the mechanical component 70 equipped with 
the cylinder for moving the motor and chuck 60 for carrying out high-speed rotation of the chuck 60, as shown 
in drawing 7 up and down etc. is formed in the chuck 60. Thereby, high-speed rotation of the wafer W can be 
carried out, and the liquid adhering to Wafer W can be shaken off and dried. Moreover, Wafer W is raised more 
highly than the upper limit section of a cup 61 , and Wafer W can be delivered between a chuck 60 and the main 
transport device 50. 

[0041] The ultrasonic vibrator 71 is attached in the chuck 60, chuck 60 the very thing is vibrated, and 
supersonic vibration can be spread into the liquid which blew off from the nozzle 64 on Wafer W. It can prevent 
that the component of the film incorporated in the flowing liquid carries out the reattachment of the Wafer W 
top to Wafer W by this. 

[0042] The cup 61 is formed so that a chuck 60 may be surrounded to the approximate circle tubed in which the 
top face carried out opening. The exhaust port 72 which discharges the liquid and gas in a cup 61 is formed in 
the lower part of a cup 61 . It falls from on Wafer W, or the liquid which dispersed is caught from a cup 61 and 



discharged from an exhaust port 72. 

[0043] It is in a cup 61 and two or more diffusers 73 for blowing off a gas are formed in the rear face of the rim 
section of Wafer W under the wafer W. The diffuser 73 is formed at equal intervals on the same periphery, as 
shown in drawing 8 . A gas is supplied to a diffuser 73 by predetermined timing and the pressure from the gas 
feeder which is not illustrated, for example. Thus, by spouting a gas at the rear face of the rim section of Wafer 
W, the liquid which flowed the wafer W top face turns to a rear-face side, and can control things. In addition, it 
is good for the gas blowing off to use inert gas, nitrogen gas, air, etc. 

[0044] The cup 61 whole is supported with the approximately cylindrical support container 74 with which the 
inferior surface of tongue was embarrassed as shown in drawin g 6 . The chuck 60 is held in the support 
container 74 concerned <TXF FR=0002 HE=250 WI=080 LX=1 100 LY=0300>. 

[0045] X-Y stage 62 is equipped with two plates arranged up and down, for example. On the 1st upper plate 75, 
the rail 76 prolonged in the direction of Y as shown in drawing 1 and drawin g 6 is formed. The support 
container 74 is formed on the rail 76, and can move in the direction of Y by the mechanical components 77, 
such as a motor, in a rail 76 top. 

[0046] On the other hand, on the 2nd lower plate 78, the rail 79 prolonged in the direction of X as shown in 
d rawin g 1 and drawin g 6 is formed. The 1st plate 75 is laid on this rail 79, and can move in the direction of X 
by the mechanical components 80, such as a motor, in a rail 79 top. The support container 74 on the 1st plate 75 
is movable also in the direction of X, and the direction of Y with this configuration. Therefore, the support 
bottle object 74 is movable to the location of the arbitration of a X-Y flat surface with a cup 61 and a chuck 60. 
[0047] Moreover, the drive of the mechanical component 77 of X-Y stage 62 and a mechanical component 80 is 
controlled by the control section 81. That is, the migration place of a cup 61 or a chuck 60 can be set up and 
controlled by the control section 81. Therefore, the wafer W held at the chuck 60 can be moved to the laser 
radiation location of laser equipment 63 lower part, and a laser beam can be irradiated in the film removal 
location of the request on Wafer W. 

[0048] Laser equipment 63 is fixed and formed in the top face of for example, casing 4a. Laser equipment 63 is 
equipped with the laser oscillation machine 82 as the light source of a laser beam, and CCD camera 83 as 
location detecting-element material for detecting the location of Wafer W. The laser oscillation machine 82 is 
attached so that a laser beam can be discharged towards vertical down. Therefore, X-Y coordinate within the 
horizontal plane of the laser oscillation machine 82 is in agreement with X-Y coordinate of a laser radiation 
location. In addition, laser for processing, such as an YAG laser and excimer laser, is used for the laser 
oscillation machine 82. Moreover, a laser beam emits light in the predetermined direction of an inclination. 
[0049] It is made to reflect by the laser oscillation machine 82 and the half mirror R in which it was prepared on 
this optical axis, and CCD camera 83 can picturize the image of for example, a laser radiation location. That is, 
CCD camera 83 can picturize the image of the laser radiation location seen from the laser oscillation machine 
82. The image pick-up data of the wafer W picturized with CCD camera 83 are outputted to a control section 
81. In a control section 81, when the present location of Wafer W is recognized based on the image pick-up data 
concerned, the optimal location beforehand determined as the current position concerned is compared and the 
current position and the optimal location concerned have shifted, an instruction can be given to the mechanical 
components 77 and 80 of the X-Y stage 62, and the location of Wafer W can be corrected to a suitable location. 
That is, strict location correction can be made so that the film removal location on Wafer W may turn into a 
laser radiation location. 

[0050] A nozzle 64, the interior material 65 of a proposal, and the recovery nozzle 66 are attached in the 
maintenance arm 85 which can move in the direction of X. The maintenance arm 85 is formed for example, on 
the rail 86 prolonged in the direction of X as shown in drawing 1 , and can move in the direction of X by the 
mechanical components 87, such as a motor, in a rail 86 top. Moreover, the cylinder which makes it go up and 
down the maintenance arm 85 is prepared in the mechanical component 87, and the maintenance arm 85 moves 
up and down and can adjust the height of interior material of proposal 65 grade. 

[0051] As shown in drawin g 7 , a nozzle 64 is turned to the slanting down one by the side of the direction [ of 
Y ] negative direction (left of drawin g 7 ), and is attached in the maintenance arm 85. The nozzle 64 is 
connected to the liquid source of supply which is not illustrated. And the liquid of the liquid source of supply 
concerned, for example, pure water, is supplied to a nozzle 64 by predetermined timing and the predetermined 
pressure, and pure water blows off from a nozzle 64 on Wafer W. 

[0052] As shown in drawing 9 , it has an abbreviation rectangular parallelepiped configuration, and as for the 



interior material 65 of a proposal, the induction slot 90 which guides the pure water from a nozzle 64 is formed 
in the inferior surface of tongue. The induction slot 90 is formed in the direction of Y in the shape of a straight 
line, and the induction slot 90 concerned has breadth larger than the film removal location for example, on 
Wafer W. The interior material 65 of a proposal is the direction [ of Y ] negative direction side of a nozzle 64, 
and the pure water which blew off from the nozzle 64 is attached in the location which flows into the induction 
slot 90. And by making this interior material 65 of a proposal approach a wafer front face, and arranging the 
induction slot 90 on a film removal location, it can show the pure water which flows the wafer W top which 
blew off from the nozzle 64 to a film removal location, and the pure water concerned can be poured to the 
direction [ of Y ] negative direction side of Wafer W. 

[0053] The interior material 65 of a proposal is held by the maintenance arm 85 in the location of the same Y 
coordinate as the laser radiation location of the laser oscillation machine 82. That is, the interior material 65 of a 
proposal can be moved to a laser radiation location by moving the maintenance arm 85 in the direction of X. 
The transparent bodies, such as quartz glass, are used for the interior material 65 of a proposal, and it can 
penetrate to it, without decreasing and reflecting the laser beam discharged from the upper laser oscillation 
machine 82. 

[0054] As shown in draw ing 7 , free passage connection of the recovery nozzle 66 is made with the recovery 
tubing 95 at the recovery tank 96, and free passage connection of this recovery tank 96 is further made by the 
siphon 97 at the suction device 98, for example, an ejector. 

[0055] The recovery nozzle 66 has an abbreviation rectangular parallelepiped configuration, as shown in 
drawing 10 , and suction opening 66a is formed in the point of the recovery nozzle 66 in the shape of a slit. This 
suction opening 66a is formed at least for a long time than the breadth of the induction slot 90 of the interior 
material 65 of a proposal. The recovery nozzle 66 is formed in the downstream (the direction [ of Y ] negative 
direction side) of the interior material 65 of a proposal by the maintenance arm 85. Moreover, when contiguity 
arrangement of the interior material 65 of a proposal is carried out at Wafer W, the recovery nozzle 66 is held at 
the maintenance arm 85 so that the point of the recovery nozzle 66 may approach Wafer W. And as shown in 
drawing 7 , the point with this suction opening 66a inclines so that the interior material 65 side of a proposal 
may become high, and it is tending to collect [ come ] the pure water from the interior material 65 of a proposal. 

[0056] The collected pure water is once stored by the recovery tank 96. The drain pipe 99 is formed in the 
inferior surface of tongue of the recovery tank 96, and the collected pure water can be discharged suitably. On 
the other hand, opening of the siphon 97 is carried out to the top face of the recovery tank 96. A suction force is 
given to the recovery nozzle 66 by suction of an ejector 98, the air currently further mixed from the pure water 
in the recovery tank 96 is extracted, and the air concerned can be exhausted from the siphon 97 by it. 
Consequently, the collected pure water is discharged after vapor-liquid is separated. In addition, the pure water 
discharged from the drain pipe 99 may be reused to the pure water which blows off from a nozzle 64 again. 
Moreover, the recovery device of this invention consists of the recovery nozzle 66, the recovery tubing 95, the 
recovery tank 96, siphon 97, an ejector 98, and a drain pipe 99. Moreover, a vacuum pump may be used instead 
of an ejector as a suction device. 

[0057] On casing 4a, as shown in drawing 6 , the gas supply unit 100 as a gas feeder is formed. The gas supply 
unit 100 supplies a uniform gas in casing 4a, and can form a downflow in casing 4a. The gas supply unit 100 is 
equipped with filters (not shown), such as a ULPA filter, and the gas supply unit 100 supplies a gas in casing 
4a, after removing the impurity contained in a gas. Moreover, the fan 101 for exhaust air is formed in the lower 
part of casing 4a, and the ambient atmosphere in casing 4a is positively exhausted. 
[0058] The carrying-in outlet 102 for carrying out carrying-in appearance of the wafer W from the main 
transport device 50 is established in casing 4a. A shutter 103 is formed in this carrying-in outlet 102, and the 
carrying-in outlet 102 can be opened and closed. Thereby, it can control that the ambient atmosphere in casing 
4a leaks to the processing station 3 side. 

[0059] Moreover, the wafer W carried in in casing 4a carries out notch location detection, and the 
PURIARAIMENTO sensor 104 for performing alignment of Wafer W is formed in the top face of casing 4a by 
the side of the carrying-in outlet 102. The detection result of the PURIARAIMENTO sensor 104 can be 
outputted to a control section 81. A control section 81 can control a mechanical component 70 based on the 
detection result concerned, and can set Wafer W by the predetermined include angle. 
[0060] Next, an operation of the processing system 1 constituted as mentioned above is explained. First, one 
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unsettled wafer W is picked out from Cassette C with the wafer conveyance object 1 1, and it is conveyed by the 
extension equipment 43 belonging to the 2nd processor group G2. Subsequently, Wafer W is held at the 
conveyance arm 52 of the main transport device 50, and is conveyed by the antireflection film formation 
equipment 20 of the 1st processor group Gl by the conveyance arm 52 concerned. At this time, Wafer W is 
carried in from the conveyance opening 33, and after conveyance of Wafer W is completed, a shutter 34 is 
closed. 

[0061] It receives in a spin chuck 30, and is passed, and the wafer W conveyed in antireflection-film formation 
equipment 20 is held, as shown in drawing 4 . And the processing liquid of the specified quantity used as an 
antireflection film is supplied near the core of Wafer W from a nozzle 31, and Wafer W rotates after that. Of 
this rotation, the processing liquid on Wafer W diffuses and the antireflection film of predetermined thickness is 
formed in a wafer W front face. 

[0062] If an antireflection film is formed, Wafer W will be again received and passed to the maintenance arm 
52 of the main transport device 50, and will be conveyed by the heat treatment equipment 44 of the 2nd 
processor group G2. Predetermined time heating of the wafer W conveyed by the heat treatment equipment 44 
is carried out, the solvent in an antireflection film evaporates, and Wafer W is dried. After this heat-treatment is 
completed, Wafer W is conveyed by the main transport device 50 at cooling equipment 40, for example, is 
cooled by ordinary temperature, for example, 23 degrees C. 

[0063] The wafer W which cooling processing ended is once conveyed by the buffer cassette B, when it is held 
at the conveyance arm 54 of a fork mold and a front wafer is in the film stripper 4. And after a front wafer is 
taken out from the film stripper 4, it is conveyed by the film stripper 4 by the conveyance arm 54. Moreover, 
when the film stripper 4 is vacant, it is conveyed by the direct film stripper 4 from cooling equipment 40 by the 
conveyance arm 54. 

[0064] At this time, by the film stripper 4, the gas supply unit 100 and the fan 101 are working, and the 
downflow with a pure gas is formed in casing 4a. The wafer W carried in in the film stripper 4 is received and 
passed to the chuck 60 which was standing by in the condition of having projected from the upper part of a cup 
61 near the carrying-in outlet 102. And a chuck 60 descends and Wafer W is held in a cup 61. Moreover, a 
shutter 103 will be closed, if the conveyance arm 54 which finished delivering Wafer W to a chuck 60 is 
evacuated from the inside of casing 4a and the conveyance arm 54 finishes evacuating. 
[0065] On the other hand, if Wafer W is held in a cup 61, the notch location of Wafer W will be first detected 
by the PURIARAIMENTO sensor 104. Wafer W rotates based on the detection result of this notch location, and 
it doubles so that Wafer W may turn to a predetermined include angle. Then, X-Y stage 62 drives, and as shown 
in drawin g 7 , Wafer W is moved to the laser radiation location of the lower part of laser equipment 63. It is 
moved so that the film removal location P on the wafer W set up beforehand, for example, the location of the 
alignment mark on Wafer W, may turn into a laser radiation location at this time. Then, Wafer W is photoed by 
CCD camera 83, and the image pick-up data is outputted to a control section 81. A control section 81 computes 
the adjusted value of the location of Wafer W based on the image pick-up data concerned, and tunes the 
location of Wafer W finely on a radical at the adjusted value concerned. 

[0066] If the film removal location P of Wafer W is correctly located in a laser radiation location, it will move 
in a rail 86 top from the standby section which the maintenance arm 85 does not illustrate, and the interior 
material 65 of a proposal will be arranged on the laser radiation location P, i.e., a film removal location. At this 
time, a nozzle 64 and the recovery nozzle 66 are also arranged in the neighbors of the interior material 65 of a 
proposal. Subsequently, pure water blows off from a nozzle 64 on Wafer W. The pure water which blew off 
flows in in the induction slot 90 of the interior material 65 of a proposal, as shown in drawing 1 1 , it passes 
through the film removal location P, and is collected by the recovery nozzle 66. The pure water which was not 
able to be collected with the recovery nozzle 66 falls from the edge of Wafer W, and is recovered by the cup 61. 
It works at this time 71, for example, an ultrasonic vibrator, and the seal of approval of the supersonic vibration 
is carried out to the liquid which flows Wafer W top. Moreover, a gas, for example, nitrogen gas, blows off 
from a diffuser 73, and the nitrogen gas concerned is sprayed on the rear face of the edge of Wafer W. It falls in 
a cup 61, without the pure water which reached to the edge of Wafer W turning to the rear face of Wafer W by 
this. 

[0067] Then, a laser beam is discharged from the upper laser oscillation machine 82, and the laser beam 
concerned passes the interior material 65 of a proposal, and is irradiated by the film removal location P on 
Wafer W. If a laser beam is irradiated by the film removal location P, it decomposes, and the antireflection film 
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of the part will exfoliate and will be incorporated by liquid flow. The decomposition product of the 
antireflection film incorporated by flow is recovered by the recovery nozzle 66. 

[0068] In this way, removal of the antireflection film of the film removal location P suspends the exposure of a 
laser beam. Jet of the pure water from a nozzle 64 is stopped after that. If jet of pure water is stopped, the 
maintenance arm 85 will be again returned to the standby section, and will rotate a chuck 60 at high speed. 
Thereby, Wafer W shakes off and is dried. 

[0069] After Wafer W shakes off and desiccation is completed, X-Y stage 62 drives and a cup 61 is returned to 
an about 102 carrying-in outlet carrying-in appearance location. A shutter 103 is opened wide after that, for 
example, the conveyance arm 52 advances into casing 4a, from a chuck 60, Wafer W receives in the 
conveyance arm 52, and it is passed. 

[0070] It evacuates from casing 4a and the conveyance arm 52 which received Wafer W conveys Wafer W to 
the heat treatment equipment 45 of the 2nd processor group G2. Here, it fully becomes hot, and the dried wafer 
W is conveyed by cooling equipment 41 next, for example, is cooled to ordinary temperature. The wafer W 
cooled by ordinary temperature is held again at the conveyance arm 52 of the main transport device 50, and is 
conveyed by the resist coater 21 of the 1st processor group Gl. 

[0071] Spreading processing of the wafer W conveyed by the resist coater 21 is carried out by the spin coating 
method in the same way as the antireflection film. That is, the resist film is formed in a wafer W front face by 
supplying resist liquid to the core of Wafer W, rotating the wafer W concerned, and diffusing resist liquid. 
[0072] After being conveyed by the heat treatment equipment 46 and drying the solvent in the resist film, the 
wafer W with which the resist film was formed is conveyed by cooling equipment 42, for example, is cooled to 
ordinary temperature. And the wafer W which cooling processing ended is conveyed by the main transport 
device 50 at extension equipment 43, after that, with the wafer conveyance object 1 1, it is returned to Cassette C 
and a series of wafer W processings end it. 

[0073] Since according to the gestalt of the above operation the processing station 3 is adjoined, the film 
stripper 4 is formed and it was made to perform conveyance of the wafer W in the meantime by the main 
transport device 50, the wafer W with which the antireflection film was formed can be conveyed to the film 
stripper 4 quickly and appropriately. Therefore, Wafer W is polluted during conveyance, or it cannot damage, 
and the quality of Wafer W can be raised. Moreover, since conveyance time amount is shortened compared with 
the case where a worker conveys, the throughput of the whole processing can be improved. 
[0074] Since it had the thermal treatment equipment of the cooling equipments 40-42 and heat treatment 
equipments 44-46 in the processing station 3, heat treatment before and behind film removal processing can 
also be quickly performed within the same system. Moreover, since the resist coater 21 was formed in the 
processing station 3, formation processing of the resist film can also be performed within the same system. 
[0075] Moreover, since the nozzle 64 which spouts pure water, and the recovery nozzle 66 which collects the 
pure water which blew off were formed in the film stripper 4, a laser beam can incorporate and recover the 
particle of the antireflection film which decomposed and exfoliated with the flow of the pure water concerned. 
It can prevent that the particle of the disassembled antireflection film remains on Wafer W, and carries out the 
reattachment to Wafer W by this. Therefore, contamination of the wafer W at the time of film removal is 
prevented. 

[0076] Since it had the interior material 65 of a proposal which shows the pure water which blew off from the 
nozzle 64 to the film removal location P, the pure water which blew off is efficiently supplied to the film 
removal location P, and the particle of the generated antireflection film can be excluded effectively. Moreover, 
the consumption of pure water can also be reduced and a cost cut is achieved. In addition, the liquids which 
blow off on Wafer W may be other liquids, such as pure water which was not restricted to pure water but mixed 
gases, such as a carbon dioxide, oxygen, or nitrogen, ion water, ozone water, and hydrogen peroxide solution. 
[0077] Since the transparent body is used for the interior material 65 of a proposal, a laser beam can be 
irradiated in the condition of having arranged the interior material 65 of a proposal on the film removal location 
P. This becomes possible to guide pure water to the film removal location P by the interior material 65 of a 
proposal. 

[0078] It can control that the pure water on Wafer W turns to a rear face, and pollutes the rear face of Wafer W 
with a diffuser 73 at the time of supply of a liquid since it was made to spray nitrogen gas on the rear face of the 
edge of Wafer W. Washing of the rear face of Wafer W becomes unnecessary by this, and the processing time 
of the whole wafer W can be shortened. 
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[0079] Since it had X-Y stage 62 which moves a chuck 61 to the film stripper 4, also when the carrying-in 
location and film removal location of Wafer W differ from each other, Wafer W can be moved appropriately. 
Moreover, since it enabled it to make location correction of Wafer W with CCD camera 83, the film removal 
location P can be correctly doubled with a laser radiation location. 

[0080] Since the way was equipped with the cup 61 outside the chuck 60, the pure water which was not 
collected by the recovery nozzle 66 but fell from Wafer W is collected, and it can prevent that the inside of the 
film stripper 4 pollutes. 

[0081] Since the downflow of a pure gas was formed in casing 4a by the gas supply unit 100, the inside of 
casing 4a is maintained in a clarification ambient atmosphere, the particle generated from Wafer W and various 
mechanical components is exhausted, and it can prevent that Wafer W is polluted during processing. 
[0082] Since the processing station 3 was equipped with the buffer cassette B as the standby section, film 
removal processing which starts comparatively as for the processing time can be performed within the same 
system. Moreover, since the main transport device 50 was equipped with the conveyance arm 54 which can 
hold the rear face which is not the rim section of Wafer W, Wafer W can be conveyed to the buffer cassette B 
which supports the rim section of Wafer W. In addition, the number of the conveyance arms which the main 
transport device 50 has can be chosen as arbitration, and may be plurality, or may be an unit. 
[0083] Although it was made to shake off and dry with the gestalt of the above operation by rotating the wafer 
W which was damp with pure water, a gas is made to blow off to Wafer W, and you may make it remove pure 
water. For example, the air knife unit 105 as the gas jet section is formed in the top face of casing 4a of the film 
stripper 4. The air knife unit 105 is arranged in the successive range of the wafer W by X-Y stage 62, as shown 
in drawing 12 . The air knife unit 105 has the exhaust nozzle of the shape of a slit longer than the diameter of 
for example, the wafer W, and can spout curtain-like air to the downward wafer W. And in case the pure water 
on the after [ film removal ] wafer W is removed, in the condition of having made air blowing off from the air 
knife unit 105, the X-Y stage 62 is made to drive and the bottom of curtain-like air is passed for Wafer W. By 
carrying out like this, the pure water which remained on Wafer W is blown away, and Wafer W is dried. 
[0084] It may be made to perform the jet process of above-mentioned air, rotating Wafer W. Moreover, it may 
be made to perform the jet process of above-mentioned air, vibrating the ultrasonic vibrator 71 attached in the 
chuck 60. Furthermore, the jet process of above-mentioned air rotates Wafer W, and it may be made to perform 
it, vibrating an ultrasonic vibrator 71. 

[0085] Although the antireflection film which poured liquids, such as pure water, and exfoliated on Wafer W 
was removed with the gestalt of the above operation, the fluid which exists near film removal location P is 
attracted, and you may make it eliminate the antireflection film which exfoliated by discharging. 
[0086] Drawing 13 shows this example, fluids, such as an ambient atmosphere near film removal location P, are 
attracted to the film stripper 1 10, and the suction discharge member 1 1 1 for discharging is formed in it. It is 
formed in the shape of an approximate circle column, and, as for the suction discharge member 1 1 1, the 
centrum 1 12 which forms an abbreviation closed space is formed in the interior. The suction opening 113 which 
attracts the fluid which exists caudad in a centrum 1 12 is formed in the inferior surface of tongue of the suction 
discharge member 111. The exhaust pipe 1 14 for discharging the fluid attracted in the centrum 1 12 is connected 
to the side face of the suction discharge member 111. The ejector 115 which is a negative pressure generating 
means is open for free passage, and an exhaust pipe 114 can attract the fluid in a centrum 1 12 to a 
predetermined pressure and predetermined timing. Therefore, the fluid of the lower part of the suction discharge 
member 1 1 1 is attracted from the suction opening 1 13, a centrum 1 12 is passed, and it can exhaust now from an 
exhaust pipe 114. 

[0087] The fluid feed zone 116 which can supply alternatively gases, such as air and oxygen gas, and liquids, 
such as pure water, near film removal location P is formed in the lower part of the side face of the suction 
discharge member 111. Two or more fluid feed zones 1 16 are formed on the same periphery centering on the 
suction opening 1 13. It leans and each fluid feed zone 1 16 is formed so that feed hopper 1 16a of the fluid feed 
zone 116 may turn to the suction opening 113 side. Thereby, each fluid feed zone 1 16 can supply a 
predetermined fluid to the clearance between the suction discharge member 111 and Wafer W. Free passage 
connection of each fluid feed zone 1 16 is made by the supply pipe 1 17 at the source of supply (not shown) of a 
gas, for example, oxygen gas, and the source of supply of a liquid, for example, pure water. The cross valve 118 
is formed in the supply pipe 1 17, and supply of oxygen gas and pure water can be suitably changed to it by this 
cross valve 118. 



[0088] The top face of the upper part 1 12 of the suction discharge member 1 1 1, i.e., a centrum, is formed with 
the transparent bodies M, such as quartz glass. The suction opening 1 13 is arranged under the transparent body 
M concerned which sandwiched the centrum 112, and the laser beam irradiated from the upper part passes the 
transparent body M, a centrum 112, and the suction opening 113, and can irradiate it now at the downward 
wafer W. 

[0089] The suction discharge member 1 1 1 is held by the maintenance arm 85, and can arrange the suction 
opening 1 13 on the film removal location P on Wafer W. Moreover, the height of the suction discharge member 
1 1 1 can be adjusted and distance of the suction opening 1 13 and Wafer W can be made into the optimal about 
distance, for example, 10-50 micrometers. 

[0090] And at the time of film removal, the suction discharge member 111 moves onto the film removal 
location P. Pure water is supplied for example, near film removal location P from the fluid feed zone 116, and 
the pure water concerned is attracted from the suction opening 113. The pure water attracted from the suction 
opening 113 passes along a centrum 1 12, and is discharged through an exhaust pipe 114. Thus, where the flow 
of the pure water which flows in order of the fluid feed zone 1 16 -> film removal location P-> suction opening 
1 13 -> exhaust pipe 1 14 is formed, a laser beam is discharged from the laser oscillation machine 82, and the 
laser beam which passed the transparent body M and the suction opening 1 13 is irradiated by the film removal 
location P. The antireflection film which exfoliated by this exposure is incorporated by the flow of pure water, 
and is discharged through the suction discharge member 111. After the exposure of a laser beam is completed, 
supply of predetermined time pure water and discharge are continued, and it is stopped after that. 
[0091] According to this example, the antireflection film which exfoliated from Wafer W by the laser beam is 
immediately attracted and discharged from the suction opening 1 13. So, it can prevent that the exfoliative 
antireflection film carries out the reattachment to Wafer W, and contamination of Wafer W can be prevented. 
Since the top face of the suction discharge member 111 was used as the transparent body M and the inside of 
the suction discharge member 111 was made into the centrum 1 12, a laser beam can be irradiated in the 
condition of having arranged the suction discharge member 1 1 1 right above the film removal location P. 
Therefore, the suction opening 113 can be attracted in the condition of having brought close with the film 
removal location P. Since it is checked by experiment etc. that especially the particle of the antireflection film 
which exfoliates from Wafer W floats up, the effectiveness is large. In addition, in this example, although pure 
water was supplied from the fluid feed zone 116, gases, such as oxygen gas, may be supplied. Since the air 
current by which it passes through the film removal location P also in this case, and it is attracted from the 
suction opening 1 13 is formed, the antireflection film which exfoliated from Wafer W is certainly [ quickly 
and ] removable. 

[0092] Although removal processing of the film is performed and he was trying to form the resist film after that 
with the gestalt of the above operation after forming the antireflection film, depending on a recipe, the resist 
film may be formed after forming the antireflection film, and film removal processing may be performed after 
that. After the wafer W in which the antireflection film was formed with antireflection film formation 
equipment 20 in this case is heated and being cooled, it is conveyed by the resist coater 21 and the resist film is 
formed on Wafer W. It is heated and cooled and Wafer W is conveyed by the film stripper 4 after that. The 
wafer W with which film removal processing was performed in the film stripper 4 is heated, and cooling 
processing is carried out and it is returned to the cassette station 2 from extension equipment 43. 
[0093] Moreover, although the resist coater 21 was formed in the processing station 3, the resist coater 21 may 
not be in the processing system 1 indicated with the gestalt of the above operation. In this case, after an 
antireflection film is formed on Wafer W and the film of the film removal location P is removed after that, 
Wafer W is returned to the cassette station 2 from extension equipment 43. 

[0094] Furthermore, you may make it the system indicated with the gestalt of the above operation equipped 
with the interface section which has the transport device which conveys Wafer W between a processing station 
and an aligner. 

[0095] Drawin g 14 shows this example and the film stripper 122 is formed in the tooth-back side (upper part 
side of drawing 14 ) of the processing station 121 of a processing system 120. In addition, the film stripper 122 
has the same configuration as the above-mentioned film stripper 4. The cassette station 123 and the interface 
section 124 are formed in the both sides which faced across the processing station 121. Moreover, out of this 
system, the interface section 124 is adjoined and the aligner 125 is formed. 

[0096] 3rd processor group G3 is prepared in the processing station 121 at the interface section 124 side of the 



main transport device 126. 3rd processor group G3 is equipped with the extension equipment 130 as the 
delivery section for delivering Wafer W to the interface section 124 side. Moreover, the 4th processor group G4 
is formed in the transverse-plane side of the main transport device 126. Processing equipment 131 is piled up 
and formed in two steps at the 4th processor group G4. In addition, antireflection-film formation equipment 20 
and the resist coater 21 are formed in the 1st processor group Gl like the gestalt of said operation, and the 
cooling equipments 40-42, extension equipment 43, and heat treatment equipments 44-46 are formed in the 2nd 
processor group G2. 

[0097] In addition to the 1st processor group Gl and the 2nd processor group G2, the main transport device 126 
is arranged so that Wafer W can be conveyed to the film stripper 112, 3rd processor group G3, and the 4th 
processor group G4. In addition, in addition to extension equipment 130, according to the recipe of Wafer W, 
other processors, such as cooling equipment and a heat treatment equipment, may be formed in 3rd processor 
G3. 

[0098] The wafer conveyance object 132 as a transport device is formed in the interface section 124. This wafer 
conveyance object 132 is constituted so that migration of for example, the direction of X (the vertical direction 
in drawin g 14 ) and a Z direction (perpendicular direction) and rotation of the direction (hand of cut centering 
on the Z-axis) of theta can be performed free, it is accessed to the 3rd extension equipment 130 and aligner 125 
of processor group G3, and can convey Wafer W to each. 

[0099] And in the case of processing of Wafer W, Wafer W is received and passed to the main transport device 
126 through extension equipment 43 from the cassette station 123, and the main transport device 126 conveys 
Wafer W to antireflection film formation equipment 20. If an antireflection film is formed on Wafer W, Wafer 
W is heated, and after cooling processing is carried out, it will be conveyed by the film stripper 122 by the main 
transport device 126. And the wafer W which the film removal processing indicated with the gestalt of said 
operation ended is heated, and cooling processing is carried out and it is conveyed by the resist coater 21 . The 
wafer W which resist spreading processing ended in the resist coater 21 is heated, after cooling processing is 
carried out, is conveyed by the extension equipment 130 of 3rd processor group G3, and is conveyed by the 
aligner 125 with the wafer conveyance object 132. The wafer W which exposure processing ended with the 
aligner 125 is again returned to extension equipment 130 with the wafer conveyance object 132. The wafer W 
returned to extension equipment 130 is heated, and after cooling processing is carried out, it is conveyed by 
processing equipment 131. After the development of Wafer W is performed in processing equipment 131, 
again, Wafer W is heated, and cooling processing is carried out and it is conveyed by the extension equipment 
43 of the 2nd processor group G2 by the main transport device 126. Then, Wafer W is returned to the cassette C 
of the cassette station 123 with the wafer conveyance object 11, and a series of processings of Wafer W end it. 
[0100] Thus, a series of wafer processings of an antireflection-film formation -> film removal processing -> 
resist film formation -> exposure processing -> development can be performed within the processing system of 
1 by having the interface section 124 which conveys the wafer W between the processing station 121 and an 
aligner 125. Therefore, since a worker etc. does not convey Wafer W during processing, Wafer W can be made 
to be able to pollute during conveyance, or it can prevent making it damage. Moreover, since the conveyance 
time amount of Wafer W etc. can be shortened, the processing time of the whole wafer W can also be 
shortened. 

[0101] In addition, with the gestalt of this operation, although the film stripper 122 has been arranged to the 
tooth-back side of the processing station 121, as long as the main transport device 126 is an accessible location, 
you may prepare in other side faces. The interface section 124 may be similarly formed in other side faces of 
the processing station 121. Moreover, in the processing station 121, the buffer cassette which makes Wafer W 
once stand by before conveyance of the film stripper 112 may be prepared. 

[0102] Although the gestalt of the above operation removed the antireflection film, this invention can be applied 
also when removing the antireflection film and the resist film to coincidence. Moreover, this invention can be 
applied also when removing other film. In addition, the contents and sequence of processings other than the film 
removal processing mentioned above can be freely changed according to the recipe of a wafer. Moreover, a 
substrate may not be restricted to a wafer but may be other substrates, such as a LCD substrate and a mask 
reticle substrate for photo masks. 
[0103] 

[Effect of the Invention] According to this invention, contamination of a substrate can be prevented and the 
quality of a substrate can be raised. Moreover, conveyance time amount can be shortened and a throughput can 
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be raised. 
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[Brief Description of the Drawings] 

[Drawin g 1] It is the explanatory view of the cross section showing the outline of the processing structure of a 
system concerning the gestalt of operation. 

[Drawing 2] It is the front view of the processing system of drawing 1 . 
[ Drawing 3] It is the rear view of the processing system of drawing 1 . 

[Drawing 4] It is the explanatory view of the longitudinal section showing the outline of the configuration of 
antireflection film formation equipment. 

[Drawin g 5] It is the perspective view showing the configuration of the main transport device. 

[Drawing 6] It is the explanatory view of the longitudinal section showing the configuration of a film stripper. 

[Drawing 7] It is the explanatory view of the longitudinal section showing the configuration in the cup of a film 

stripper. 

[D rawing 8] It is the top view of the cup in which arrangement of the diffuser in a cup is shown. 
[Drawing 9] It is the perspective view of the interior material of a proposal. 
[Drawing 10] It is the perspective view of a recovery nozzle. 

[Drawing 11] It is the explanatory view of the longitudinal section of the wafer circumference showing signs 
that pure water flows a wafer top and the interior material of a proposal is passed. 

[Drawing 12] It is the explanatory view of the cross section showing the processing structure of a system at the 
time of preparing an air knife unit in a film stripper. 

[Drawing 13] It is the explanatory view of the longitudinal section showing the configuration inside the film 
stripper equipped with the suction discharge member. 

[ Drawing 14] It is the explanatory view of the longitudinal section showing the example of the processing 
structure of a system equipped with the interface section. 
[Description of Notations] 

1 Processing System 

2 Cassette Station 

3 Processing Station 

4 Film Stripper 

20 Antireflection Film Formation Equipment 
50 The Main Transport Device 
P Film removal location 
W Wafer 
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xt4*53£#7**OSWfoJ*J*iv»i*3*L, tJjW-ifSk 
SH8 2*fe»lt**ifcU— ff**i«K. 

[0 0 5 4] EJRyX;P6 614, HI 7 \Zfp-~f &. tcOiR 
19 5 I9 0JR^ >^ 9 6 Kigji#M£$*i.-CJ3 *) , £ 
^JCiOHJR^ 9 6 (4, CK5IW9 7 K X 

[0 0 5 5] ElRy X;W6 6 (4, #iJx.'4*[I] 1 0 K7F~f 4 
dC*ia*fl-3gtt**L, [!]JRyX;u6 6 O&SS&K 
f4, f?lP6 6 a^'Jy >tti;3gS?titv^o £<0 
IR5IP6 6 a (4, 4>&< fc fe*rtg|5*t6 5<Oifl9 0 
WfcfgJ: lj *>g<^J&£*i.-cv>£o 0JR^X;W6 6 »4, 
«x.Jffit»r-A8 5C4 <0, *F*3ffl5*r 6 5 OTSitflJ 

(Y#iRift2ftoH) uR»te>*trv»*„ EJRyx 

^6 6(4, 3RF«3gB#6 5 **<7 jL^Wl-Jg^Sefi^ttTt'f^ 
P6 6 a<D;fc£$fcSggB!4, «AJfBr7"c"n-*-J:7 , -9Srt 
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gB*t6 5«*Ji&< 9 KttttLTfc •) , 6 

[0 0 5 6] HJi|X? 9 6 K'i, tsUR Ltz ftkfc.tf— S. 
Srfg$*t.--> 0 EMR* >? 9 6<OTtSlw»4, Kl/'fVf 9 

— <&3l«9 7i4, ®W?y? 9 6fD_tBKMPLT 
v^o 9 8^®5I^4 9, 0JRyX;V6 6 K 

»3l** , -9-x.f>K, 5 P>U0JR^ 9 6rtO#fcjt*e> 
SA^flT^Tt^T^tttliSit, =H«i7£e£3l1ff9 7 

mZtiTilFbmtiiZti&o fci3, KV-fVf 9 9**># 

ilXyX;V6 6, I]JUre9 5, 1]IR^>^9 6, 0K3IW9 
7, x.*J*9 9 9 gSfTKW vf 9 9TflWt$it*o 

[0 0 5 7] y-v>X4a±^(4, U 6 Ht^I" 4 7 K 
^M^ft LTO«#ft»a;7 h 1 0 OtftSUfb 
20 tlTV>4 o ^#«ai7H0 0(i, ^r-v>X4 a 

n-i»|4 0 ^fr«a-7 h 1 0 OCIi, UL 

v 1 0 0(4, %fc?\\z^*tiz>7fifom*i& 

^- *s>7A a<DTSBtC!4, i^l<^77>l 0 

[0 0 5 8] ^-v>X4 a K14, ±*»4I« 5 0 * t> 
30 (D-7i/NWS-JRAffl*-*4fe»<^IRAtliP 1 0 2**R»t 
h1XT^Z> e iWjRAtBP 1 0 2 K14, ->f 7^103 

0 , - v V X 4 a cO#ffl^3i%S^ f - - v a V 3 ffll 

[0 0 5 9] 47t, ^AffiP 1 0 2i0^r-»/4 a 
CD±M(Z(4, ^-v>X4 al*I^c^A5#^fc'7i^^WcO 

CDX'J 77>f > > l^'fl-feV* 1 0 4* J Kttt>tlTV^ 0 
X'J 77-rr/ h ffl-t 1 0 4<D^i±JIS*{4, -eFOxtf 
40 fHJt4pgB8 l lcth7J-C§^o fW«IgB8 1 14, =£K&Uii&* 

[0 0 6 0]*C, jy._hO 4 7 $ tL^^Sv^. t 

A 1 <OM(:ov>tl??tSo 5fcr, 7i^ll#l 1 

ci o*-t y hc^t^ao^i/NW^itscinijais 

W.4 3 tcjg^?*t^. 0 Jfcv^T, ■7i^^W{4±lR5l^fi5 
0(D«S^T-A 5 2 iZ&WZfi, a»*aST-A5 2U 
ioX^lOfea^SPG 1 O Kttl$iL0t&Aittt 2 0 
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[oo6i] Rmm±m^mmiB. 201^ iz&m s titz * 

a$*l, «#£ft£o ^-LTyX;V3 H>t.^x^W<0 

-ewf-) x^w^ngsft*., iwieia 1 ), ? 
10 0 6 2] *.*>£, **»vrit. 10 

[0 0 6 3] tit&jesmnfcTLtzQ x-^vfii, y*-? 

M<?>m&T-J* 5 4 KfiMtStt, ffiW^x^^JgHfc*^ 
14 rtK*&»£-KU:, -B.^ 77*-kv hBKj£j£ 20 

ftfc&K, 5 4 i:lot»*S!4 

£ft& 0 itz, RBft*«ll4 3j«^v»"Cv»&»-&Utt. 
x.tf«i£7-A 5 4 i:ioT^-'J >/g!4 0ri><bE 

[0064] iOt^ M^*^g4T?t±, 
i7H00i77-/101#SiLtfe'), 
^4 art^rt^-^^^^^^^^^D-^^Jft-C 
V»4. R»*«a4rtK«A$*tfc'>i^Wtt. l&Affi 
PI 0 2<OiS§f*7 7"6 KOlSi^^ffiL^i-C 30 
tSLTV»fcft 7 ^ 6 0 tr§tta§*tSo -5-LTT, f- 
+ 7 ^ 6 0t5 s T^L, V jL^Wtf* vy"6 1F*JK1R#S 
il*o Sfc, f-*** 6 0K*x^W*£»t«L*xfc 
!8j£7-A5 4!±, ^-v>^4 art^ibil® L, JK3£ 
r-A 5 4rfm>m.L&t>2>t, *s*~j9 1 0 3**HCt> 

[0 0 6 5]-*, 9x^Wtf*# ? 76 1 rtKJR^SJt 

SKfiK id ft*. Sv>tX-Y^f->'6 

2«L, EI7tc^1-J:^(C'?x^>W* i l'-^S6 

^#tft££*t*: , >x^W_L<OBII&*ttaP, 0Ux.»f*x 

fc* J: 7 K&SjSii&o -?-tf>&, CCD*> 7 8 3 tcJ: 
t) >)iAW«?tl, ^Oi6^-?7>*fMiPgC8 1 13 

&j3 2n.z 0 vm&s it±, sr««t*- "J* 

x^W£>tea<rcteiEte*£WU Sli^iEtKil^x 
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[0 0 6 6] ">i-»>W«5K»*tt«P* , l^— 
KIEItKtta*it*i:. flM*7-A 8 5* J I21^L^V^# 

t#, /X;l/6 4 fc©iR^X;v6 6 >{)*rtgB*t6 5«OK 
g|HEe$tv&o ^-c, ;X)V6 4i^7xAWJ:(: 
JfcicjFiJltHSrt.So IBSfifcftkli. EH \ 

o \z%nuvs 6 5 (ommm 9 0 « c«fta*. a»*tt 

BP^aStT, HJRyXjl/6 6 lC®lR$tt^o E'DU 
felTFU *->^6 1 KX t)0JR$tt*o iOkS, « 

z.am&WLMW)* 7 i**«hil, >>x^w±. 
fltuja^jSftib^epBrstt*. t^^iULD7 3*- 

[0 0 6 7] Sv>t, ±*OV-Hffl«S8 2*feU- 

-C -7 x ^W±Oliifit P CMIt $ iL&. V - *f 
BII8t*tt«P^JHSt*iT.*i:. -toSS^ORttt&iLR** 

[0 0 6 8] M LT§H&*teSP ©RJtHiJkR* 1 !** 

6 4*^<7)*fi7jc<7)i«m7i s #ihsn^o *foK<7)i*m^#it 

[0 0 6 9] 7xAW©Si)5)tieWTtil:, X 
-YX7- v6 2jWCibU TJ-y^e l7i J JRAmPl 0 

3* s Hi;ffeS*L, Wi«I7-A5 2A^-vV^4a 
rttcjiALT, ^^•y^ 6 07j-(biS^T-A5 2lC'7x 

[0 0 7 0] *i/NW*Sttflfcofc«»7-A5 2tt, 
^-v>^4 a36»f>«aU, »20®a^«SfG 2<0iJD 
»ftiat4 5 C) x/>W?rlRsl1"'i>o --"C\ +7>^ 
^ lb $ *L/i ? x ; nWI± , Jfcic^-'J V^S14 

li^js^^n, «iLifnta4T«rai**i*o *a»w**P 
stvrc-7x^w(±, str±m*aa5 oo«ar-A5 

fi2 1 tc^iH^tt^o 
[0 0 7 1 ] i/^HWU«2 1i:*S?ftfc*x'> 

x t}^*ftka*ti-6o -r fi^wow^i' 
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[0 0 7 2] UVXhmimiRZtLt:<r*sW*, 

titz&, ?->) >?mm;4 2izmm2ti, «i 

fit, ^a&aw&TL/ivx^w 
l±, ±«Ml50i:J:otxnf>y3VM43 

[0 0 7 3] ja±©*tt©?B©uj:*iwr f ^a^x-v 

3>3KB»LTitl!!t*J6114*»»t, tOH09x^ 

Aw^sfiti), aau9t4i:i:ii t i<, ?x 

[0 0 7 4] jftl^f-yg > 3 1*3 K * - 'J ^g 4 
0-4 2, aHHk&g&g 4 4-4 6 O^j&aiiEg^fllx. 

iSc*Td ;H't-|4 0 tfc, »T->a >3rtt; 20 
^a & m £ > * -r a f*3 T-fr •) - 1 tf*-c £ * o 

[0 0 7 5] MIK£&g4l*3tC, *Wc**Uli-4 

§^*o 30 

[0 0 7 6] yX*6 4*>c>*W$*t/;tt**|RIBt*ffi 

gptcggp«3-rssgrtSB#6 5^«x.fc©r, ntm^ttTt 

*fi** f S**A<K»*ffigP»cttl&SfL, R»t 

*e*«0rB»*tjg:«f-6i t^Ti, h y^H 
£>*t* 0 *x^W±KPjtm$*t&i£#l±, ^TKt' 

■e>*t-f. -mutt*, mmxi*mmmv%,fc*mxL 

o T <fcv> 0 

[0 0 7 7] 3£rtgW6 5 S^#^fflv^tT.4<7> 40 

6 5Kior#bit*gl»5fett«PK»j»i-*£tOTrifi 
[0 0 7 8] tt*OftJM»K, Pfc^ffiLP 7 3 
fcOt, ? x^W±Oi&7k#g®&::|H] iJ&A.T', ?x^ 
x^WC^ffiOifcjfs-^Si & 9 , ? x^Wco^r-ffccojai 

susmwffiBTrsio so 
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[0079] mm%mm4iz?-* v ? 6 1 £^kjs-£& 

X-Y^f-y'6 2^ix.^t I , vx^WcoiSjUSg 
2: JKEfciligd** a«H:«>*^Wt#||) 
S*4it^i4o C C DiJ* 9 8 3 izX *) *? 

x ^WOfig{i£IE£ff£* J: dKL Mi£*&fi 

[0 0 8 0] 6 OO^tC* * "/6 1 fcfitx.*: 

COT', EJJ&y yOu 6 6 KIlJRSfrT^x^Wtf^SrFL 

[0081] %fcmf&x.-v h i o o izx inr-fyy 

4 a rti:fl^^^c0 7^ V 7n - i ^: L 

[0 0 8 2] ftl^f->a > 3 LT<OA->- 

»«rS:SF-f 5^77 7*4r? h BIZtt LT<>x^W5r« 

iir-AW^Ji, «ffc-r*o-c<feJ|M& 

[0 0 8 3] BllO^iOfitli, StofcTii&ftfc^x 

j&* ^x^NWlC^,#^l^til$-^T, #E;4c£l&*-f & <£ 9 
CUti^. «x.tfRISft*.aEg4 0*--'>>* r 4 am 
±SBlc, ^te&ffigBi LtOxTt-f 7a-'; h 1 0 5 
ififSUfbti&o J-Ti-J yz-—y M0 5li, B12C 
Kir X -5 (CX-Y^x-y 6 2 K i 4 •> x/NWO^tSte 
HF*3^Sefi^*t-5> 0 i7t-f 7J-i 7 H 0 5 li, Mk. 

-f-LT, m^*m , 7x^W±(0*6* : £-^*i-4^^ti, 
-73---J Y 1 0 S^'bx.TS-PgmS-tf/ctfcgg 
-e, X— YX-r-y 6 2 ^rlESj^it, '^/x/^W^r*-'r 

x/NW±^^L^*E7K^§^;tf?tL, 7x^12 

[0 0 8 4] ±£E<0x.TOPtmii|f ti, ^ i^WI: B](E 

i*mxe»±, f-^-y^ 6 ok9i»> fl-»te>fifciB*««» 

[0 0 8 5] m±OHJteco®|e-r(i, ^x^W±HM7K 

to*, «i»*fl[BPftfiKff«-r*a#*»3iL, sfm-t 
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[0 0 8 6] HI 1 3 14, — ■PH^^-tfeW^*'), 

K^*Sfil 1 0 1C14, K^*ft*P#iao#H^<0 
ifL#£"&3IL, »ffi + 4fc*OfR3ISm»*tl 1 1**^ 
it^ttrv^o %3U#ffl8B*n l Hi. ^x.(?B&Rttt»t 

SB 1 l 2«?f-t^4o 1 1 OTI 

(R3IP1 1 3* ? isttf>ttTv^o ®3is^mss*ti no 10 

HIBK14, #£SB1 1 2rtfc«^ILfc*#*#Sii"*fc 
*0#m*l 1 4**»«S*vt>>*o 1 1 4(±, 

«jLtr*ffi»&#«'c*4*5 ; *^* r 1 1 scaa** 

T* <0 , WHtOtt. yftlE.<r>9 4 5 v^-c+ssb 1 1 2 
rtOSfctefc 55.311-*- t**-C#*o Lt^oT, 
ffigB#l 1 10T*0*#*> 5R3IP1 1 3*»<b»3l 

l, 1 2£aa£-£, »ta«i i 4*fe**t-c 

[0 0 8 7] RSUfcttattt 1 1 1 OfidffiwTSElwJi, K 

»*tt«PWi£K*r, «**r**o*u*i:, *e**o 20 

firv»*. ftttttttttl 1 614, R3IP1 1 3 
■J-4n-R«±JC«*«E»te>*i.4o #»!t*«#-&Si5 1 1 6 
14, 1 1 6 Wtt*&P 1 1 6 aa*K9ln 1 1 3 

mit®®Ul 1 614, RSHfttaWttl 1 1 tv^^wt 

©nmicBf36oa**tt»"c**o #at#«»«i 1 6 

14. 0!lxJ:rttif&«l 1 7 K «*.!*»* 

[0088] «gi*a»*ti i i o±». -r»t»^«t>a 

rv>4 0 K3IP 1 1 3 14, 1 1 2 

— a«#M, *£SB1 1 2&I/IR3IP1 1 3* 

& o 

[o o 8 9] «3i#tB»*n 1 1 14, •eajx.lfG^T-A 4 
8 5 K4 (R3IP 1 1 3*fx/>W±«)i» 

Will ©Jl5$*WI&U R3ID 1 1 3t-)xAWtO 
Elt*«a*E1*, ^1141 0-5 O^mSiSlc-t^i 

[0 0 9 0] itl!**B#fctt, iR3l#pmS6*t 1 1 

i«*fitPist#»tSo attttt&ai 1 6* 

PftiSK#R** , «l&«*t. &3IP1 
1 3^t>*K*fi**nR3l$tL*o K3IP1 1 3^t,iR3l 

*>£»i i2tau, 1 4 &a 
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ftgp->i&3|pi ! 3—^mWl 1 4 <0«M1cc£tt**6*. 

***«ltS*t. S^#M, (R3IP1 1 3*MLtV- 
«41&lfc*&tt P JSUW 3 *t * . - I* 4 o "Cfd 
HtfcRltKjhiHi. «*©iMtfctt »3I» 

tasB*fi 1 uictiUiHJ. u— yjtoiRi** 1 * 

&#lt£*l&o 

[0 0 9 1] * *U*. l/-f*Pi9 9*^ 

W*^««IL^RMI55iliM* s E*.^>R3lPl 1 3*»<b!R 
3l**i, »ms*i*o WiLfcRltKiitlW 1 * 

KC- t^iso iR3i»Hia5*f 1 1 loiwtawff 
■e. ?R3H»a»*n 1 1 *«^*tt*P<^*-t lc@efiL 

1 3 fcUKtittfiPK* i)i£^»tfc*»-e»3|-C**. 

<7?^b*(4^§v> 0 ftjs, 1 e 

tu^o ****-&-«>iit**tt*p*aau ®3ip 

[0 0 9 2] JBLtOgSttOJ&ffiTNi, R*tHiltK*iB« 
i--S>4 -5 tLtvfcjJ 1 , Uvlf ic4o-C14, RWKihR 

J^RilhBiO^Sii3t^i'' N Wl4, SD^, #*PS*i*: 

-v a V 2 KlUSifl&o 
[0 0 9 3] JSl±OHJt<0»»-Cffi«L^«a-> 

2 1*^1t^* 5 , l^v^H*S12 1«<tU 
v> 0 Z<D®&, V i^WJi1CRWKltK^ffi?*l. * 

[0 0 9 4] *t>1w, JSL±<DH*0»«-Cia«Lfc>'^ 

*«a-r aftaisii**-^* ^ > * * * ^SB^fflx. 

.0 [0 0 9 5] Hi 4 (4, irirZ>-W*7fi1rt><v?*>*) , 
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&3->*r A 1 2 0«M^f->3 V 1 2 1 <OWffiiO 

(a 1 4 <o±ism) izi±, jRK&gjt i 2 2 awtfe*. 

va > 1 2 1 S-ttA^fMffll-^-bv Mf->3'/l 2 
3 4:^ V^-^i-TxgBl 2 4 ttf$MibiXX^Z> 0 i 
tz, icDv^^Z.^lcii, ^ >*--7i^xg&l 2 4 
RMgLTgftgg 1 2 5**i£»tt>*vCV>&6 
[0 0 9 6] M^f-yay 1 2 1 K»i. ±J$jtligg 
1 2 60M >*-7i>f*6Bl 2 4ffllK, » 3 <D&S^ 
ttSPG 3 A^tt^tl^o £3 O&g&S^G 3 Ktt, •> 
x/MVS-^>^-7ji-^SB1 2 4fflHK£ttirffc*!><D 
S^LSPt LTOx^f^'/aViHl 3 0rt s «x. 
?jtLTV^ 0 ifc, ±«J£tt£fil 2 6 VJEmWKm 4 <D 
toa*«»G4)4«R*te.*L* 0 »4(D^a^M^G 4 tc 

»g i »=i±, m.ttVjsk®MWLmw. 2 o 1 1^-^ h^*^ 

S2 1 ijj*f8:»tt>*l, #2 0«L9&1tPG2 tcfi, 

Mi^i4 4-4 6 c>*ro»& 0 
[oo97] sjsasggg i 2 6 »4, m i o^a^gpG 

1, *'2<0«LS^ePG2fCiDx., 8IISfc*l&gl 1 2, 

3 <0&attgf£ G3M*4 W^a^fiP G 4 IcfcfL 
T 1 >x^W£iKj£-c§£ J: ? KSEgSft&o 4*, S&3 
O&a^gG 3 tCli, i^^xVva ^Sil 3 OKSd 

[0 0 9 8] 2 4 l'(±, SRSSiSg 

t tTC0^i^NJKii#:i 3 2**8S»t^^-CV>4 0 £<£>^ 
*^*3S*13 2li, fflUfXJjft m 1 4 ^<75±T^ 
ft) , Zyjfa (fiit^Ifij) O^lfti: 0^\p\ (Ztt*«f'C> 
t"*-4ll«£*|ft) OEHE*»i«»CTS4 J:^twfll«Sfi 
TiJl), 1 3 Ojftlglff G 3 Ox? ^ t > •> a 
1 3 0 fc»#te*l 2 5fcJ*LTT*-teXLT. 

[0 0 9 9] -f-LT, 'Jx^WOJillOlglCil, ">x^ 
Wri** -tr y hXj-yay] 23*ijx?Xf >ya> 

Mil2 6tt, '>i>'>WS-Sjtl»JhK3^l2;^g2 0 

?xyNW±K£itRj^3^j£ ■> 
x^wut, mm, fttw&mztifc®:, ±m^n 2 6 

soil, ^iwaasti, i/y^ htfgi2 1 t-assisfi 

4o US'* hi*gfi2 1 ICiJV^TPv^. 

mifG3ox?xf >->3 >gn 3 okhhss 
ti, v^^mmfci 3 2 izx ijs*se 1 2 5 kukss 
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li, Sir*x/N|K»fcl 3 2KJ: f-V'>a >t* 

gl 3 0KJl£*L.l> o x^f'/ys 3 0 KM 

stiTt^x^wii, fln&, Jt±PjaastL7t^, Sf&^a 
mm. i 3 iicigj££it£o l«M^ti 3 nz^x 

Ml, <$*Ma$*i, 1 2 6UJ:oT*2 0>» 

a^g#G 2 0x^fVya >«g4 3tc^ii$n 
4o •fol, ^x^NWli, •)i^afrlli:J:i|*-k 
•y VAT -is a y 1 2 3 <£>#-fe -y h CKMSft, ">x>' , > 
10 W<0— il<D5!!ia^l?-71"*o 

[0 10 0] :«J: -9 K, ® ! a^-r-v'3 > 1 2 1 tg 

SB 1 2 4 iixiii KioT, R»|*itBtJBjS—RI& 
*J6S— l/y^ h a*&a i: v> ? - 

* 0 Lfztf-or, ^m^izimM^^y-^imm-r 

[0 10 1] 4*, **ftXtteHMr?l;k. glEfc*2£g 
1 2 2 immxf-- v a > 1 2 1 ©flfCElLfc 
iUSSI^gl 2 6 3» s T?-b^DrS64ffig-C*fl(f, 
ffe<OfflJSlC|S(tr J:v> 0 >f y?-7x^f^g|Sl 2 4 t 
l^&K&S^-r-v a > 1 2 1 OflfeOfflHB^S8»t-C<) i 
Jfc, »f-y3>l 2 l(*nr»±, ^*^g 

1 1 2<ommifiiZ'y*^vfi—M.wm2ifcis<'<7 y 

[0 10 2] £l±0«ttO»Sl2, SWRtiLM*^*i- 
30 & &co-e$>o7t39*, ^Ix.(fSMKililRi: l/y 

[0 1 0 3] 

to mffiLXfr-y'v h t#-cii.o 
[ElffiOffim^ra] 

[mi] Hife^snc^^-stoav^f- Ao«fiE<75«tB& 
* *i-«wf ffl <o m T * * o 

[EI2] El 1 <0^av^7^A(7)iE®l2I-C*)-&o 
[E13] EI 1 <D&avX7-ACQll 1 ffi|2I-C£>&o 
[0 4] RWHf±il»*««0«*««***i-«»f1B 

lias] ±«a&*«©#j£*^+*ttttH-c*a. 

[IH6] RHft**«0#**^"t*Bfffi«>flWBT* 

so 
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[0 7] Bll&*^tt?>* y/rtOfllrtS^i-IKBfffioSl 

IS 9] *rt»*tO<ff«H-C**o 

101 0] mWS XjKD^ffi0-C*4o 

[011] 9*^±«r#ll** , *it. £rt£W£iI&1-& 

[012] Ii*«ICtTt'f7ai? h*E»tfc» 
-g-co&S v 7. r A (Dm®. * Tfi-ffflftW OKW 0^ * * o 
[013] !R§l#m»#**ilfcR8*S»«©rttt»* 

[01] 



10 
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* [014] ^V^^x^SSSrffi^d&av*^ 
1 

2 * -b v h * t — v a y 

3 Jaixf-y3> 

4 0U*£&1E 

2 0 RMKitm^sK^S 

5 0 

p KR*£tta 
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